Introduction
Band gap-illumination of a semiconductor generates electron-hole pairs, electrons in the conduction band and holes in the valence band. A portion of these electronhole pairs diffuses out to the surface of the crystal and participates in chemical reactions with electron donors and acceptors, resulting in photocatalysis [1] [2] [3] . Reports on photodegradation of phenols are numerous and TiO 2 in different modifications [4] including metal-doped TiO 2 [4] and dye-sensitized TiO 2 [5] , ZrO 2 [6] , MoS 2 [7] , WO 3 /WS 2 [8] , PW 12 O 40 3- [9] , α-Fe 2 O 3 [9] , GdCoO 3 [10] , CdSe/TiO 2 [11] , In 2 O 3 /TiO 2 [12] and SnO 2 [7] are the semiconductors used as catalysts. Our experiments with sixteen semiconductors and fifteen phenols reveal that, except TiO 2 and ZnO, the other tested semiconductors are selective in degrading phenols under UV-A light; phenol degradation has been used as the standard to compare the photocatalytic efficiencies [13, 14] . 
Experimental Procedures

Materials
Photoreactor
Photodegradation was carried out in a multilampphotoreactor fitted with eight 8 W mercury lamps of wavelength 365 nm (Sankyo Denki, Japan) and a highly polished anodized aluminum reflector; the reaction tube was placed at the centre axis. Four cooling fans at the bottom of the reactor dissipate the heat generated. The reaction vessel was a 15 mm inner diameter borosilicate glass tube. The photon flux of the light source was determined by ferrioxalate actinometry.
Method
Photodegradation was studied with 5.0 mM phenol solutions (25 mL) with a continuous stream of air bubbled through the solution that effectively kept the added semiconductor suspended and in constant motion. After illumination, the semiconductor was separated by centrifugation and the undegraded phenol was estimated fluorimetrically, after 200 -500-fold stepwise dilution. The photodegradation results were reproducible to ± 5%. The dissolved O 2 was measured using an Elico dissolved oxygen analyzer PE 135, the UV-visible spectral studies were made with a UV-1650 Shimadzu spectrophotometer, the fluorescence was measured with an Elico SL 174 spectrofluorimeter and an Avatar 330 FT-IR spectrometer was used to record the infrared spectra. The diffuse reflectance spectra of the semiconductors were recorded using a UV-VIS-NIR Varian-Cary 5E spectrometer.
Results and Discussion
Catalysts characterization
The TiO 2 used is of anatase form (99%+); the XRD pattern of the sample matches the standard pattern of anatase (JCPDS) and the rutile lines are insignificant (Siemens D-5000 XRD, Cu K α X-ray, λ = 1.54 Å, scan: 5 -60˚, scan speed: 0.2˚ s -1 ). The particle sizes, measured using particle sizer Horiba LA-910 or Malvern 3600E (focal length 100 mm, beam length 2.0 mm, wet (methanol) presentation), are: TiO 2 : 2.6-27. 6 Infrared spectra of all the dried active catalysts, prior to illumination but after being allowed to attain equilibrium with the phenol solution, exhibit characteristic infrared absorbance of aromatic -C=C-and of -OH groups at ∼ 1630 and around 3420 cm -1 , respectively. However, the adsorption is small (0.2 -0.3%) and negligible compared to its mineralization (10 -19% in 15 min, depending on the semiconductor). (Table 1) ; MoO 3 does not photocatalyze the degradation of any of the phenols. But all the semiconductors undergo band gap excitation with UV-A light (Fig. 3) . These results clearly reveal that photocatalysis is catalyst as well as substrate specific. Table 1 shows that the order of ease of degradation of phenols on TiO 2 and ZnO is different, which also supports the substrate specificity of semiconductor photocatalysis. Possible reasons for the selective photocatalysis by the semiconductors are as follows. The photocatalytic efficiency of the semiconductor is determined by the band-gap energy, crystal structure, morphology, phase composition, size and shape, and surface area [15] . Also, it depends on the adsorption dynamics of substrate and intermediates, the electronic interaction between the semiconductor and the adsorbate, density of surface hydroxyl groups, surface acidity, porosity, electron-hole migration characteristics and the band structure [16] . Each metal oxide provides a different template for the adsorption of molecular layers. Moreover, even for surfaces with similar structure, the acid / base character of the surface can have a strong effect on whether the molecules adsorb associatively or dissociatively. Thus, specific interactions between the adsorbate and substrate can have a strong influence on the interfacial electronic structure and charge-transfer dynamics on metal oxide surfaces [17] . 
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